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ABSTRACT
The Kings Canyon Lineament appears on LANDSAT imagery as 
an alignment of geomorphic features extending 225 miles 
between the Diablo Range and the Panamint Range. The N75°W 
trend of the lineament cuts obliquely across the northwest- 
southeast structural grain of the Coast Ranges, San Joaquin 
Valley, Sierra Nevada, and Basin and Range province.
The lineament is marked by a strip of non-irrigated 
land in the San Joaquin Valley, the aligned drainages of 
the Kings River and its South Fork, and Bubbs Creek in the 
Sierra Nevada, and the mountains separating Saline and 
Panamint Valleys.
Several regional structural elements trend roughly 
parallel to the Kings Canyon Lineament. However, no fault 
offsets were observed along the lineament.
A correlation of the lineament with east-west-trending 
Mesozoic faults appears likely. A model suggesting the 
Kings Canyon Lineament represents a continental extension 
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Examination of LANDSAT imagery reveals a major trans­
current lineament across central California. This linea­
ment derives its name from the Kings River Canyon in the 
Sierra Nevada.
The Kings Canyon Lineament, approximately 225 miles 
in length, extends from the Diablo Range west of Newman 
to the Townes Pass area in the Panamint Range (Fig. 1).
The lineament crosses the San Joaquin Valley just north 
of Chowchilla and continues into the Sierra Nevada foot­
hills, passing through Millerton Lake. Eastward from Pine
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Flat Lake, the lineament follows the nearly straight 
drainages of. the Kings River, South Fork of the Kings 
River, and Bubbs Creek. In the Basin and Range province, 
the lineament crosses the southern Inyo Mountains and the 
southern margins of the Nelson Range and Hunter Mountain 
between Saline and Panamint Valleys.
Purpose
The purpose of this investigation is basically three­
fold: 1) define the lineament in terms of its geomorphic
and geologic characteristics, 2) determine whether the 
lineament is, or has been, a trace of fault displacement, 
and 3) speculate on its origin and tectonic evolution.
Methods of Investigation
The Kings Canyon Lineament was examined on 4 types of 
aerial photography: 3 LANDSAT color infrared images 
(scale 1:1,000,000), 1 LANDSAT black and white photograph 
(scale 1:500,000), 3 high altitude (U-2) color infrared 
images (scale 1:125,000), and 18 conventional low altitude 
black and white photographs (scale 1:62,500). Lineaments 
were plotted on all 4 types of photography.
Approximately 30 days were spent in the field during 
the late summer $nd fall months of 1977 and 1978. Be­
cause of the extent of the lineament and the wide variety 
of geologic terrain, field work was limited to reconnais­
sance studies. The Sierra Nevada region east of Cedar 
Grove, accessable only on foot, and the southern Inyo 
Mountains received the most attention in the field.
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Extensive literature research concerning the areal 
and economic geology of the areas surrounding the lineament 
was conducted. A review was made of the tectonics of 
southwestern North America.
Previous Work
The Kings Canyon Lineament was first described by Ant- 
tonen, Danehy, and Fallin (1974) of Fugro, Inc. as part of 
the First International Conference on the New Basement Tec­
tonics. This is the only previous study of the lineament.
PHYSIOGRAPHIC EXPRESSION
The Kings Canyon Lineament extends 225 miles across 
four physiographic provinces in central California. The 
N75°W strike of the lineament is oblique to the north- 
northwest trends of the Coast Ranges, San Joaquin Valley, 
Sierra Nevada, and southwestern Basin and Range province.
The westernmost portion of the Kings Canyon Lineament 
is poorly expressed on the eastern flank of the Diablo Range 
west of Newman. The lineament is vaguely defined by several 
subparallel ridges and valleys extending from the Red Moun­
tain area eastward to the edge of the San Joaquin Valley.
A linear strip of non-irrigated fields across the cen­
tral portion of the San Joaquin Valley defines the Kings 
Canyon Lineament between Newman and Chowchilla. This 
irregularly bounded strip contrasts markedly with adjacent 
irrigated tracts. The zone is 3 to 4 miles wide and is 
terminated by irrigated land on both sides of the San Joa­
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quin Valley. The Kings Canyon Lineament has no topographic 
expression across the virtually flat valley floor.
Between the eastern edge of the San Joaquin Valley and 
Millerton Lake, traces of the lineament are only apparent 
on low altitude aerial photographs. This area lies within 
the westernmost Sierra Nevada foothills and is characterized 
by subdued topography with a relief of less than 1000 feet.
West-northwest-trending ridges and valleys become pro­
gressively more apparent toward Pine Flat Lake. The most 
notable features are Watts and Burrough Valleys and adjacent 
ridges in the area immediately northwest of Pine Flat Lake.
The Kings Canyon Lineament is best expressed and 
derives its name from Kings Canyon in the Sierra Nevada.
The combined drainages of Bubbs Creek, the South Fork of 
the Kings River (between Bubbs Creek and the Middle Fork 
confluence), and the Kings River above Pine Flat Lake form 
a nearly straight, steep-walled canyon about 45 miles long. 
Kings Canyon has been glaciated down to an elevation of 
4500 feet, a point just below Cedar Grove. It must be 
pointed out that the west-northwest flowing Kings River 
drainage system is unique among major rivers which drain 
the Pacific slope of the Sierra Nevada. All other major 
rivers flow southwest with the exception of the fault- 
controlled Kern River above Lake Isabella.
The lineament becomes less distinguishable across the 
precipituous eastern escarpment of the Sierra Nevada. The
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trace of the lineament is roughly marked by the eastward 
flowing drainage of upper Symmes Creek. Shepherd Creek 
follows the lineament for several miles as it emerges 
from the Sierra Nevada.
The Kings Canyon Lineament has no topographic expres­
sion across Owens Valley. However, a projection of the 
lineament across Owens Valley coincides with the northern 
terminus of the Alabama Hills.
On the western slopes of the southern Inyo Mountains, 
the lineament is defined by Long John Canyon and a sub­
parallel tributary to the north. A gently sloping upland 
surface covered by pinyon-juniper woodland east of Long 
John Canyon is aligned along the lineament. On LANDSAT 
imagery, this area contrasts sharply with steeper and more 
sparsely vegetated surrounding slopes. The nature of this 
upland surface may be due to: 1) fracturing of the rocks 
along the lineament, 2) rocks in this area are subject to 
a greater degree of weathering, and/or 3) this represents 
an uplifted paleo-erosional surface. On the eastern 
slopes of the Inyo Mountains, the lineament is clearly 
defined by the unnamed canyon in which the Bonham Talc 
Mines are situated. One mile to the north are a series of 
aligned canyons which also parallel the lineament.
The Kings Canyon Lineament bends slightly to a more 
easterly trend where it marks the southern edge of the 
Nelson Range and the sharp break in slope between rela—
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tively flat-topped Hunter Mountain and the steep northern 
rim of Panamint Valley. A distinct color contrast between 
the northwest end of Lee Flat and the Nelson Range appears 
on LANDSAT imagery. This color change approximates the 
boundary between Permian rocks (darker) to the north and 
alluvium to the south of the lineament.
It is important to note that the Kings Canyon Linea­
ment crosses the low point along the drainage divide be­
tween Saline and Panamint Valleys. The elevation differ­
ential of 5000 feet between this pass and the floors of 
both valleys represents the greatest contrast between 
longitudinally adjoining grabens in the entire Basin and 
Range province.
Between Hunter Mountain and Townes Pass, the lineament 
is marked by slight color contrasts on LANDSAT imagery.
No topographic characteristics of the lineament are found 
in the Panamint Range.
GEOLOGIC SETTING
Introduction
One of the goals of this investigation was to deter­
mine whether fault displacement has occurred along the 
Kings Canyon Lineament. No offset has been found along 
any part of the lineament. However, some geological 
features in all four physiographic provinces crossed by 
the lineament are parallel or subparallel to the Kings 
Canyon trend. The oblique nature of these west to west-
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northwest-trending structures to the general northwest- 
southeast structural grain of central California suggests 
a genetic relationship between these features and the 
Kings Canyon Lineament.
Coast Ranges
Although the Kings Canyon Lineament is indistinct on 
aerial photographs of the eastern Coast Ranges, the Red 
Mountain syncline mapped by Maddock (1955) near the crest 
of the Diablo Range is directly on trend with the linea­
ment (Fig. 2). The Red Mountain ultrabasic complex in­
trudes the trough of the syncline. The flanks of the 
syncline are occupied by rocks of the Upper Jurassic- 
Cretaceous Franciscan Group which are in thrust contact
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with the ultrabasic complex.
The west limb of the syncline is truncated by a 
north-south-trending aerial photographic lineament which 
is probably a right-lateral strike-slip fault within the 
heterogeneous Franciscan rocks. This is indicated by the 
presence of additional ultrabasic rocks to the west of 
this lineament, possibly offset several miles to the north 
of the truncated Red Mountain syncline (Antonnen et al, 
1974). This north-south lineament marks the westernmost 
expression of the Kings Canyon Lineament. No possible 
westward extension of the lineament was observed from 
aerial photographs in the vicinity of the offset ultra- 
basic rocks northwest of Red Mountain. Farther to the 
west, the right-lateral Calaveras, Hayward, and San Andreas 
faults, San Francisco Bay, and urbanization in the Bay 
Area may offset and/or obscure any possible westward con­
tinuation of the lineament.
The eastern margin of the Red Mountain ultrabasic 
intrusion is bounded by the Tesla-Ortigalita fault, a 
major structure which extends for 75 miles along the 
eastern slopes of the Diablo Range. The north-south 
trend of this fault is interrupted by an abrupt right- 
angle bend several miles long which lies a few miles north 
of the Kings Canyon Lineament. The Tesla-Ortigalita fault 
separates complexly deformed eugeosynclinal Franciscan 
rocks on the west from Upper Cretaceous miogeosynclinal
strata of the Great Valley Sequence. The Del Puerto 
piercement, consisting of keratophyre and quartz kerato- 
phyre, is the lone exposure of Franciscan rocks east of 
the Tesla-Ortigalita fault (Maddock, 1955). This pierce­
ment structure is completely bounded by normal faults and 
is situated between the Kings Canyon Lineament and the 
east-trending segment of the Tesla-Ortigalita fault.
It is uncertain whether the Del Puerto piercement and the 
east-trending portion of the Tesla-Ortigalita fault are 
genetically related to the lineament.
The thick sequence of Upper Cretaceous and Tertiary 
strata east of the Tesla-Ortigalita fault is involved in 
a simple eastward-dipping homocline along the eastern side 
of the Diablo Range. The north-south strike of these 
rocks continues uninterrupted across the trace of the 
Kings Canyon Lineament.
San Joaquin Valley
The San Joaquin fault zone, which displaces late 
Pleistocene stream terraces, crosses the Kings Canyon 
Lineament without interruption along the western margin 
of the San Joaquin Valley (Herd, 1979).
The only major east-west strip of non-irrigated land 
in the entire San Joaquin-Sacramento Valley is aligned 
along the Kings Canyon Lineament (Plate 2). Therefore, 
a purely "coincidental" alignment of this strip with the 
lineament seems unlikely.
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The anomalous belt of non-irrigated land may be par­
tially related to soil development. Gardner (1940) has 
described a football-shaped area of flood plain deposits, 
the Santa Rita Flood Plain, between points just east of 
Firebaugh and Newman. The northern edge of the Santa 
Rita Flood Plain coincides with the western half of the 
non-irrigated strip (Fig. 3).
The development of the Santa Rita Flood Plain is
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controlled by geomorphological factors. No major rivers 
enter the San Joaquin Valley in the vicinity of the flood 
plain. Consequently, no flood waters can carry away 
recently deposited fine sediments from this area.
Unlike other major rivers emergent from the Sierra 
Nevada, the San Joaquin River has not formed a recent 
alluvial fan. Most of its finer sediments are carried 
out into the center of the San Joaquin Valley past the 
bend to the northwest in the river near Firebaugh. Here, 
the San Joaquin River breaks up into a number of sloughs. 
The northern end of the Santa Rita Flood Plain is marked 
by the confluence of the Merced River which adds suf­
ficient flood waters to carry sediments to the San Joaquin- 
Sacramento delta.
The basin soils deposited in the Santa Rita Flood 
Plain are less permeable than those of surrounding areas. 
The flood plain is characterized by poor drainage, high 
water table, and a generally unfavorable agricultural 
environment.
The geomorphological environment of the Santa Rita 
Flood Plain does not have any obvious correlation, other 
than its location, with the Kings Canyon Lineament. Also, 
the northern edge of the flood plain only corresponds to 
the western half of the non-irrigated strip. Therefore, 
additional factors must account for the non-irrigated 
strip. Perhaps the alluvial sediments have been fractured
along the lineament, thereby resulting in a higher water 
table. This might help account for the marshy ground and 
poor agricultural environment along the lineament.
The non-irrigated strip is not a result of recent 
land subsidence. A north-northwest-trending belt of maxi­
mum subsidence of over 20 feet lies roughly between Men- 
dota and Kettleman City (Poland et al, 1975). Subsidence 
decreases northward to less than a foot near El Nido, 
just south of the Kings Canyon Lineament.
Subsurface geologic features in the San Joaquin Val­
ley are not offset across the Kings Canyon Lineament.
Reports by Hoots et al (1954), Hackel (1966), and Califor­
nia Division of Oil and Gas data show no displacement or 
significant east-west trends of Upper Cretaceous and 
Tertiary facies, lithologies, or shorelines which cross 
the lineament. Subsurface structures are generally paral­
lel to the axis of the San Joaquin Valley.
Sierra Nevada
Introduction. The Sierra Nevada consists of a composite 
batholith which has intruded and metamorphosed Paleozoic 
and early Mesozoic sedimentary and volcanic rocks. This 
batholith is comprised of hundreds of individual plutons, 
mostly ranging from granodiorite to quartz monzonite. 
Pre-Cretaceous metamorphosed rocks are confined to narrow 
steeply dipping septa and scattered roof pendants, except 
in the foothill belt where they are exposed along the
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western margin of the batholith (Fig. 4).
Five pulses of magma generation and emplacement 
between 79 and 210 million years b.p. have been recog­
nized in the Sierra Nevada (Evernden and Kistler, 1970). 
Each epoch lasted about 10-15 million years and occurred 
at approximately 30 million year intervals. Emplacement 
of the batholith generally proceeded from east to west to 
the central part of the range with intrusive activity 
within each epoch mostly confined to zones parallel to 
the north-northwest trend of the Sierra Nevada.
The steep eastern escarpment of the Sierra Nevada is 
the result of thousands of feet of uplift since Pliocene 
time. This rapid uplift and westward tilting of the range 
has produced a short, steep eastern slope and a long, 
relatively stable western slope somewhat modified by 
glaciation.
The interior of the batholith is characterized by 
low seismicity and a scarcity of faults. The nearly 100 
mile long Kern Canyon fault is the dominant structure 
within the southern Sierra Nevada. Plutonic contacts 
show right-lateral offset of up to 10 miles, with dis­
placement decreasing northward along the fault (Moore and 
du Bray, 1978). A 3.5 million year old basalt flow is 
not offset, suggesting that the Kern Canyon fault is no 
longer active.
No fault displacements have been found across the
s Modern
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Kings Canyon Lineament in the Sierra Nevada. Plutonic 
contacts, metamorphosed septa, and a late Tertiary basalt 
flow cross the lineament with no offset or change in orien­
tation. However, several structural elements are parallel 
or subparallel with the lineament. A migmatite zone in 
the western Sierra Nevada and several left-lateral faults 
in the Rae Lakes area are the most notable west-northwest- 
trending structures.
Foothill Belt. A zone of serpentinite-matrix melange, 
various mafic and ultramafic rocks, and minor chert along 
the southwestern Sierra Nevada foothills, the Kings- 
Kaweah ophiolite belt (Saleeby 1978, 1979), is terminated 
on the north by the Kings Canyon Lineament. The largest 
ophiolite block within this belt, the Kings River ophiolite 
of the Pine Flat Lake area, occurs along and immediately 
southeast of the intersection of the Kings-Kaweah suture 
and the Kings Canyon Lineament (Fig. 4). The Kings-Kaweah 
ophiolite belt is a southern extension of ophiolite frag­
ments found along the Foothills' fault system to the north­
west. Jurassic and Cretaceous plutons have obliterated 
the ophiolite belt for 45 miles between Mariposa and 
Humphreys.
Eocene rocks of the lone formation are also found 
along the western edge of the foothill belt. The lone 
formation crops out as far south as a point 4 miles south­




Lineament. The southernmost exposures of lone sediments 
dip uniformly 3 to 4 degrees to the southwest on either 
side of the lineament (Minton, 1941, Robinson, 1941, and 
MacDonald, 1942). This represents the regional southwest- 
ward tilting of the Sierra Nevada and the lack of post- 
Eocene deformation across the lineament in the western 
foothills.
An olivine basalt flow dated as 9.5 million years b.p. 
(Dalrymple, 1963) is not offset by the Kings Canyon Linea­
ment (MacDonald, 1942). This basalt flow caps several 
hills, including Table Mountain and Kennedy Table, along 
a north-south-trending belt 15 miles long just east of 
Millerton Lake. An ancient channel of the San Joaquin 
River is defined by the flow. A southward dip of 100 feet 
per mile, representing the initial dip of the flow plus 
regional tilting, can be traced across the Kings Canyon 
Lineament with no displacement.
In the western half of the Sierra Nevada, the Kings 
Canyon Lineament approximates the northern limit of a 
large area containing abundant pre-batholithic metamorphic 
rocks. Along with the Kings River ophiolite, this area 
represents one of the highest concentrations of metamorphic 
rocks within the Sierra Nevada batholith. Several struc­
tural trends along the northernmost metamorphic outcrops 
are parallel or subparallel to the Kings Canyon Lineament, 
contrasting with the predominant northwest trends along
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the foothill zone. This strongly suggests that the north­
ern edge of metamorphic terrain is structurally controlled 
by the Kings Canyon Lineament.
A belt of steeply dipping metavolcanic rocks which 
strike east—west are found between Owens Mountain and 
Humphreys, a distance of 10 miles (MacDonald, 1942). This 
trend roughly parallels an intrusive contact with grano— 
diorite to the north. In contrast, correlative rocks of 
the Jurassic Mariposa Group in the Daulton quadrangle 
north of the lineament strike uniformly N30°W, parallel to 
the regional structure of the foothill zone (Robinson, 
1941) .
The northern boundary of metamorphic roof pendants 
is marked by an intense zone of migmatization one to three 
miles across (Krauskopf, 1953). This zone strikes about 
N70°W and extends for 30 miles between Tollhouse and Con­
verse Mountain (Fig. 4). Migmatite occurs between grano- 
diorite of the "Dinkey Creek" type and pre-Cretaceous 
metasedimentary rocks. This intimate mixing of granitic 
and metamorphic material is the result of forceful intru­
sion of the granitic rocks coupled with metamorphism and 
partial assimilation of the adjacent sedimentary rocks.
The band of migmatite shows a crude gradation in 
cross section. The northeast boundary is marked by lenses 
of metasediments in granodiorite. The reverse holds true 
along the southwestern margin of the zone. Only scattered
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outcrops of granodiorite 
and gabbro occur south­
west of the migmatite 
zone.
Foliation within 
the migmatite zone and 
neighboring granodiorite 
generally parallel the 
intrusive contact. 
Numerous aplite and peg­
matite dikes cut across 
foliated rocks at all 
angles. Structural 
trends within the mig­
matite zone and adja­
cent granodiorite are 
not apparent on satel­
lite imagery and are 
only faintly visible 
on low altitude black 
and white photographs.
Figure 5. Typical outcrop in 
the migmatite zone along the 
lower Kings River. Relatively 
fresh granodiorite on the left 
and metasediments on the right 
are cut by aplitic dikes.
Central Sierra Nevada.
The Boyden Cave roof pendant, consisting of arkosic sand­
stone, marble, and siltstone, crosses the Kings Canyon 
Lineament just east of the confluence of the Middle and 
South Forks of the Kings River with no apparent offset.
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Moore and Dodge (1962) have described fossils of Triassic 
or Jurassic age within the pendant. The steeply dipping 
beds of the Boyden Cave pendant probably extend at least 
10 miles along a N30°W trend across the lineament without 
offset.
Two of the largest individual plutons within the 
Sierra Nevada are represented by the northwest-elongated 
Paradise and Bullfrog plutons. These plutons are separated 
by a thin septum of metarhyolite which crosses the linea­
ment at Junction Meadow along Bubbs Creek without offset 
before pinching out just southeast of the Bubbs Creek- 
East Creek confluence (Moore, 1963).
The Paradise pluton, consisting of porphyritic grano- 
diorite and quartz monzonite, extends about 55 miles be­
tween Granite Pass and Olancha Peak (Moore and duBray, 
1978). Where it crosses the Kings Canyon Lineament, the 
Paradise pluton is 8 miles across (Zumwalt Meadows to 
Junction Meadow). Foliation of mafic inclusions trends 
west-northwest along the lineament at one point along 
Bubbs Creek. Moving away from Bubbs Creek in either direc­
tion, foliation proceeds from west-northwest to northwest 
trends (Moore, 1963). This suggests a possible structural 
control by the lineament. Several short northeast-trending 
faults within the Paradise pluton cross Bubbs Creek below 
Junction Meadow. These faults appear to represent frac­
turing and differential movement along joint surfaces.
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The Bullfrog pluton is exposed along the lineament 
from Junction Meadow to upper Symmes Creek. Except for 
two border facies, the Bullfrog pluton is a perthitic 
quartz monzonite distinguished by its extremely low mafic 
content (2 percent biotite) and lack of mafic inclusions. 
Foliation is commonly absent. Faint alignment of feld­
spars, usually oriented northwest, was sporadically 
observed within the Bullfrog pluton.
The main mass of the Bullfrog pluton is bounded on 
the north by older hornblende diorite. This contact ex­
tends for 7 miles along a line between Onion Valley, Kear- 
sarge Pass, and Glen Pass, parallel to the Kings Canyon 
Lineament which is several miles to the south. The Bull­
frog pluton has sent numerous dikes and flat-lying sheets 
of alaskite into the diorite. The contact is intensely 
fractured, with isolated slabs of diorite occurring within 
the Bullfrog pluton up to several thousand feet south of 
the contact. Intimate mixing and re-melting of the diorite 
is indicated by a sharp increase of mafic minerals within 
the Bullfrog pluton approaching the contact and also by 
feldspathization of the diorite.
Several observations suggest that the Bullfrog-diorite 
contact is fault-controlled. First, the intense shearing 
and fracturing along the contact, some of which occurred 
after intrusive activity had ceased. Second, the eastern 
end of the contact is marked by a left-lateral displacement
of the hornblende diorite. Third, the contact is parallel 
to several left-lateral faults a few miles to the north.
Several left-lateral faults traverse Rae Lakes and 
Sixty Lakes Basin, offsetting plutonic contacts of the 
Bullfrog pluton, hornblende diorite, and the Cotter and 
Dragon plutons, both of which are composed of mafic grano— 
diorite and quartz monzonite (Fig. 6). Jointing was ob­
served to parallel the southernmost fault. Hornblende 
diorite is highly fractured south of this fault. Plastic 
drag is indicated by bending and offset of aplite dikes.
Figure 6. Two left-lateral faults (marked by arrows) in 
the upper Rae Lakes area looking north from Glen Pass. 
Darker rocks are hornblende diorite; lighter rocks are 
quartz monzonite of the Bullfrog pluton.
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This suggests that faulting took place shortly after the 
emplacement of these dikes during late Cretaceous time.
These left-lateral faults may bear similar origin to 
other Mesozoic structures such as the Darwin tear fault.
It is important to note that the Kings Canyon Lineament 
is parallel to these Mesozoic fault trends.
Moore and duBray (1978) have mapped 5 right-lateral 
faults, each with displacement of less than one mile, 
south of upper Bubbs Creek. These faults offset the north­
eastern contact of the Paradise pluton against the Bull­
frog pluton. It appears that these faults represent a 
branching of the Kern Canyon fault at its northern end.
The westernmost of these faults seems to control the >' 
drainage of East Creek, which is aligned with the Kern 
River to the south. None of these faults extend north of 
Bubbs Creek. Thus, the Kings Canyon Lineament approximates 
the northernmost expression of the Kern Canyon fault.
Eastern Sierra Nevada. The short segment of the Kings 
Canyon Lineament between the Sierra Nevada crest and Owens 
Valley coincides with the upper part of Symmes Creek, which 
consists of two streams separated by a thin ridge of glac­
ial till (Fig. 7). The easterly flow of upper Symmes Creek 
is anomalous to all other major creeks east of the Sierra 
Nevada crest in the Mount Whitney and Mount Pinchot quad­
rangles which flow northeast toward Owens Valley. Upper 
Symmes Creek basin is dominated by northeast-trending
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Figure 7. Ridge of glacial till (middle foreground) 
separates two forks of upper Symmes Creek. Promi­
nent N80°E trending joint appears in the upper left. 
Sierra Nevada crest is to the left of Mt. Bradley.
dikes, joints, and a fault which is probably the eastern­
most of the 5 faults mapped by Moore and duBray (1978) in 
this area.
The eastern escarpment of the Sierra Nevada is not 
displaced across the Kings Canyon Lineament. However, 
south of the emergence of Shepherd Creek from the range 
front, located directly on the lineament, the recent scarp 
of the Independence fault defines the eastern edge of the 
Sierra Nevada, whereas to the north, granitic outcrops 
project above alluvial fan deposits east of the fault.
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Joints. Joint measurements were taken in the field between 
Zumwalt Meadows and Symmes Creek (Plate 1). It was found 
that most major drainages in this area, with the notable 
exception of Bubbs Creek, are controlled by joint patterns 
in granitic bedrock. Joints cross plutonic contacts with­
out changes in orientation, implying that the present joint 
patterns were established sometime after the emplacement 
of the youngest granitic rocks (late Cretaceous).
Very few joints were observed to parallel the Kings 
Canyon Lineament. This suggests that the lineament is not 
a joint-related feature in the Sierra Nevada. East-west­
trending joints were found only on the north face of Grand 
Sentinel and south of Glen Pass where they parallel the 
Bullfrog-diorite contact.
Steeply dipping northeast-trending joints dominate 
the area studied. This may be a result of the final cool­
ing phase of the northwest-trending batholith and/or a 
response to northwest-oriented extensional forces acting 
on the region as a whole. North-south joints are second 
in abundance. North and northeast-trending joints cross 
the Kings Canyon Lineament without interruption. Secondary 
diagonal joints are common and show no consistent trends. 
Flat-lying joints are mostly the result of exfoliation. 
Unlike many other areas in the Sierra Nevada, the region 
studied contains few prominent conjugate joint sets.
m m
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Basin and Range Province.
Owens Valley and Alabama Hills. The northern terminus of 
the Alabama Hills coincides with a projection of the Kings 
Canyon Lineament across Owens Valley (Fig. 8). A sequence 
of hypabyssal rocks, sediments, and rhyolite tuffs in the 
northeastern Alabama Hills have been intruded and meta­
morphosed by a plutonic complex of granite, alaskite, and 
nordmarkite (Richardson, 1975). These plutonic rocks are 
alkali-rich compared to the more common granodiorites and 
quartz monzonites of the Sierra Nevada batholith.
The Alabama Hills are bounded on the east by the 
Central Owens Valley fault, site of the 1872 earthquake, 
which has dropped the pre-Cretaceous basement contact 
800012000 feet to the east beneath late Cenozoic valley 
fill (Pakiser et al, 1964).
The northwest to north-northwest structural grain 
within the Alabama Hills is represented by relic bedding 
in the metamorphic sequence, alignment of dikes, and the 
linear contact between the metamorphic and plutonic rocks. 
These trends are parallel to those observed in surrounding 
areas, namely, the nearby eastern Sierra Nevada and the 
southwestern Inyo Mountains.
Richardson (1975) has mapped a series of faults which 
traverse the Alabama Hills. Small left-lateral displace­
ments have been observed on some of these faults. The 
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east-northeast toward the north. These faults may be 
secondary left-lateral wrench features associated with 
primary right-lateral movement along the Central Owens 
Valley fault.
Southern Inyo Mountains. The southern Inyo Mountains 
structural block contains a nearly unbroken sequence of 
Ordivician through Upper Triassic (?) rocks intruded by 
Jurassic granitic rocks which correlate with the Sierra 
Nevada batholith. Slight angular unconformities occur in 
the Mississippian through Permian section. Moderate to 
low angle reverse faults parallel or subparallel to bed­
ding cut rocks as young as Upper Triassic (?) volcanics. 
These thrusts are truncated by early Jurassic igneous 
rocks (Kelley, 1973).
The White-Inyo Mountains range front is bounded on 
the west by a remarkably linear fault which shows little 
evidence of recent activity. A few isolated scarps in 
older alluvium mark the most recent movement (Carver, 1969) 
Step faulting has been observed along the range front im­
mediately north of Long John Canyon and in the Indepen­
dence quadrangle to the north. Basin and Range-type nor­
mal faulting within the southern Inyo Mountains structural 
block is not significant.
Folds and thrusts can be traced for nearly 30 miles 
along a N30°W trend on the western flank of the southern 
Inyo Mountains. Widely scattered intrusive activity has
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slightly modified structures on the eastern side of the
range. Folding was initiated just prior to the emplace-
. . 1ment of Jurassic plutons in the area and may be, in part,
coeval with intrusive activity. This deformation and cur­
tailment of deposition marks the onset of the Nevadan 
orogeny.
The Kings Canyon Lineament crosses the western front 
of the southern Inyo Mountains at Long John Canyon. Here, 
structural trends of bedding and faulting are N45-50°W, a 
slight deviation from the typical N30°w trend of adjacent 
areas, suggesting possible structural control by the linea­
ment. Long John Canyon appears to be fault-controlled. 
Rocks of the Permian Owens Valley formation have been 
sheared and altered to phyllite between southwest dipping 
faults which separate it from older dolomite to the south­
west and andesitic Upper Triassic (?) rocks to the north­
east. Faulting is closely parallel to bedding. These 
rocks have also been thermally altered by the granitic 
bodies of Kern Knob and New York Butte. Step-like offsets 
of Long John Canyon appear to be controlled by N30°E trend­
ing fractures, some of which have intruded by felsic dikes.
Upper Paleozoic rocks strike north-northwest across 
the lineament without offset along the crest of the Inyo 
Mountains. Paleozoic rocks are involved in more complex 
structures between the crest of the Inyo Mountains and 







Burro formation strike west-northwest in the vicinity of 
the Bonham Talc Mines along the trace of the Kings Canyon 
Lineament. Tertiary dikes intruded along faults in this 
area have similar trends (Merriam, 1963). Paleozoic rocks 
have been covered by Quaternary fanglomerates of the San 
Lucas Fan which extend up to an elevation of 6700 feet 
where the Kings Canyon Lineament crosses the eastern mar­
gin of the Inyo Mountains (Fig. 9).
Three granitic bodies dated as Jurassic in age (Ross, 
1969) are exposed in the southern Inyo Mountains. The
Figure 9. Looking west-northwest across the San 
Lucas Fan toward several canyons in the southeast­






southernmost of these, the Pat Keyes pluton, has been cor­
related with the Hunter Mountain quartz monzonite to the 
southeast. The Pat Keyes-Hunter Mountain batholith repre­
sents one of the largest granitic bodies in the western 
Basin and Range province. The outcrop pattern of the Hunter 
Mountain quartz monzonite is elongated along a N60°w trend, 
subparallel to the Kings Canyon Lineament. This is signifi­
cant in that it contrasts with the north to northwest 
trends of older sedimentary rocks in the adjacent Basin and 
Range province and elongate plutonic bodies and metamorphic 
septa in the eastern Sierra Nevada. The Hunter Mountain 
batholith may have been initially intruded along the Kings 
Canyon Lineament and rotated clockwise by late Cenozoic 
right-lateral shear between Saline and Panamint Valleys.
Area Between Saline Valley and Panamint Valley. The Kings 
Canyon Lineament is roughly marked by the southwest margin 
of the Nelson Range. The Hunter Mountain quartz monzonite 
occupies the northeast facing slopes of the range. The 
Pennsylvanian Rest Spring shale and Pennsylvanian-Permian 
Bird Spring formation flank the southwestern part of the 
range. • These rocks are variably folded but fold axes are 
generally subparallel to the Kings Canyon Lineament (McAl­
lister, 1956) .
The west side of Saline Valley is marked by an abrupt 
fault scarp, resulting in a 10,000 foot uplift of the 





horizontal distance of 6 miles. This fault bends abruptly 
at the southwestern corner of Saline Valley where graben 
development is taken up by a west-northwest-trending fault 
which forms the northeast facing scarp of the Nelson Range 
(Figs. 10 and 11) and also displays right-lateral movement 
(J. Zellmer, personal communication). Continuing toward 
the southeast end of Saline Valley, this fault splays out, 
then narrows into a fault zone which passes through 
Grapevine Canyon and across the divide between Saline and 
Panamint Valleys (Fig. 12). Right-lateral movement has 
also been noted along this portion of the fault (McAllister, 
1956). The same fault zone continues east-southeast, form-
Figure 10. Truncated spurs along the base of the 








Figure 11. View from Hunter Mountain. Recent fault 
separates the southeastern end of Saline Valley from 
the Nelson Range.
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Figure 12. Notches in ridges in the center of the 
photograph mark the recent fault along the southern 
















ing the northeastern escarpment of Panamint Valley where 
Quaternary thrust movement has been documented (Smith,
1974, 1975). The Hunter Mountain quartz monzonite has 
overridden talus rubble along a fault contact marked by 
crushed crystalline rock. The relationship between the 
southern Saline Valley-northeastern Panamint Valley fault 
zone, which subparallels the Kings Canyon Lineament, and 
regional structures will be discussed in a later section 
dealing with tectonics.
The trace of the Kings Canyon Lineament appears to be 
marked by the break in slope between flat-topped Hunter 
Mountain and the drop-off toward Panamint Valley. The 
upland surface of Hunter Mountain is but one of many pre­
uplift erosional surfaces in the southwestern Basin and 
Range province (Maxson, 1950). Other nearby remnants of 
this surface include Ulida Flat, the area immediately north 
of Panamint Butte, Tucki Mountain, the Townes Pass area, 
and the broad area between the Nelson, Inyo, Argus, and 
Coso Ranges represented by Lee Flat, Santa Rosa Flat, the 
valley west of Darwin, and Lower Centennial Flat. Por­
tions of these areas have been filled in by late Cenozoic 
basalt and andesite flows.
EVALUATION OF STRUCTURES ALONG THE LINEAMENT
A pattern of middle to late Mesozoic deformation ob­
lique to regional northwest-trending structures is found 
along the Kings Canyon Lineament. Folding trends within
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various pre-Cretaceous rocks in the Diablo Range, Sierra 
Nevada foothills, Inyo Mountains, and Nelson Range are 
subparallel to the lineament. Two regional intrusive con­
tacts, the migmatite zone in the western Sierra Nevada and 
the elongated Hunter Mountain batholith, cross the linea­
ment at slight angles. Although no fault displacements 
occur along the Kings Canyon Lineament, several left- 
lateral faults and probable fault-controlled contacts near 
the lineament are parallel to the Kings Canyon trend. The 
discordant nature of these various west-northwest-trending 
structures in comparison with regional trends strongly 
suggests structural control by the Kings Canyon Lineament. 
Table 1 summarizes the major structural features along the 
lineament.
Deformation along the Kings Canyon Lineament began 
during earlier phases of Sierra Nevada plutonism in Juras­
sic and possibly latest Triassic time. West-trending 
folds of Jura-Triassic (?) metavolcanic rocks near Owens 
Mountain in the Sierra Nevada foothills and folding of 
Paleozoic and Triassic rocks subparallel to the lineament 
in the Inyo Mountains near Long John Canyon and the Bonham 
Talc Mines and in the southwestern Nelson Range developed 
during this period.
Several Cretaceous structures are also affected by 
the lineament. The Red Mountain syncline within Upper 
Jurassic-Cretaceous Franciscan rocks developed prior to
Table 1. Summary of geomorphologic and geologic trends along the Kings Canyon Lineament 
(Trends in parenthesis, KCL-Kings Canyon Lineament)
Area Character of the Lineament______________Evidence for the Lineament_____________________ Evidence against the Lineament—
Coast
Ranges
Subparallel ridges (WNW) 
between Red Mtn. and 
Newman.
Red Mtn. syncline (N75W) within Franciscan rocks. 
E-W bend of Tesla-Ortigalita fault just north of 
KCL.
Bedding attitudes in Upper Cret.-Tert. strata 
not offset by KCL.
San Strip of non-irrigated land San Joaquin fault zone (NNWO not offset by KCL.
Joaquin
Valley
(WNW) . Subsurface structures (generally NNW) in Upper Cret.-Tert. strata not offset by KCL.
Poorly defined west of Mil- Southernmost outcrops of lone fm. 5 mi. south Table Mtn. basalt flow not offset by KCL.
lerton Lake. Of KCL. Bedding attitudes in lone fm. not offset by
Subparallel ridges and val- Attitude of Tri.-Jur. (?) metavolcanic rocks KCL.
leys (WNW) northwest of (E-W) between Owens Mtn. and Humphreys. Boyden Cave roof pendant not offset by KCL.
Pine Plat Lake. Northern edge of Kings River ophiolite ter- Paradise-Billfrog plutonic contact (N30W) not
Alignment of the Kings River, minated by KCL. offset by KCL.
Sierra So. Fork of the Kings Migmatite zone between Tollhouse and Converse Independence fault (NNW) not offset by KCL. - j
Nevada
River, and Bubbs Cr. (WNW), Mtn. (N70W)•
Foliation within migmatite and adjacent grano- 
diorite (N70W).Foliation in Paradise pluton along Bubbs Cr. 
Bullfrog pluton-diorite fault-controlled (?) 
contact (N80W).3 left-lateral faults (N80W) in Rae Lakes area. 
Southernmost granitic outcrops east of Indepen­
dence fault lies on KCL.
Joints (mostly N-S and NE) not offset by KCL.
|
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First 2 mi. of Shepherd Cr. Northern terminus of Alabama Hills lies on KCL. Central Owens Valley fault and Inyo Mtns.east of Sierra Nevada Left-lateral faults in Alabama Hills (E-W to frontal fault not offset by KCL.
front (WNW). ' wsw). Bedding attitudes (NNW) in Upper PaleozoicLong John Canyon (WNW). Short fault at north end of Alabama Hills (WSW). rocks along crest of Inyo Mtns not offset
Basin Bonham Talc Mines Canyon Folding and faulting trends near Long John Can- by KCL.(WNW). yon (N45-50W). Bedding attitudes (generally N-S) in Paleo-
and Color contrast between the Attitude of bedding (WNW) in Lost Burro fm. in zoic rocks in Panamint Range not offset
Nelson Range and Lee Flat the eastern Inyo Mtns. by KCL.-
Range on LANDSAT imagery.Southern margins of the 
Nelson Range and Hunter 
Mtn.
Slight color contrasts in 
the Panamint Range on LANDSAT imagery.
Tert. dikes intruded along faults (WNW) in the 
eastern Inyo Mtns.
Fold axes(generally WNW) in Penn.-Perm rocks 
in the southwestern Nelson Range.
Elongation (N60W) of the Hunter Mtn. batholith. 
Recent faulting (N55W) between Saline and Panamint Valleys.
Darwin tear fault (N75W), 20 mi. south of KCL.
• - , H  ^ ! \ 1 as l  -- ........
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the deposition of the Upper Cretaceous Great Valley 
Sequence. These younger rocks adjacent to the syncline 
are not involved in west-northwest-trending folds. The 
southern margin of the middle Cretaceous Dinkey Creek 
granodiorite is marked by a zone of migmatization. The 
linear nature of the migmatite zone suggests the possibil­
ity that deformation along this intrusive contact developed 
along a pre-existing fault nearly parallel to the Kings 
Canyon Lineament. The linear contact between the late 
Cretaceous Bullfrog pluton and older hornblende diorite 
appears to have been fault-controlled. The age of left- 
lateral faulting in the Rae Lakes area is indicated by 
plastic drag of late Cretaceous aplite dikes. The Darwin 
tear fault of Mesozoic age is also parallel to the linea­
ment. Thus, it appears the Kings Canyon Lineament lies 
within a belt of west-northwest-trending late Mesozoic 
faulting in the Sierra Nevada and southwestern Basin and 
Range province. It is puzzling that no fault offsets occur 
directly along the lineament.
The Saline Valley-Panamint Valley fault zone is the 
only major Cenozoic structure subparallel to the Kings 
Canyon Lineament. The anomalous trend of this fault zone 
with other Basin and Range structures suggests a possible 
deep-seated control by the lineament.
The Kings Canyon Lineament roughly marks the south­
ernmost outcrops of the lone formation, the northern 
boundary of the Kings River ophiolite, the southernmost
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granitic outcrops east of the Independence fault, and the 
northern terminus of the Alabama Hills. It is uncertain 
whether these features are structurally controlled by the 
lineament.
ECONOMIC GEOLOGY
A possible genetic relationship between mineraliza­
tion and the Kings Canyon Lineament is indicated by a num­
ber of ore deposits which occur along the lineament (Fig. 
13). The most significant mineralized areas are a belt 
of tungsten deposits in the western Sierra Nevada and the 
Cerro Gordo silver-lead-zinc district. Following is a 
brief discussion of the ore deposits found along the Kings 
Canyon Lineament.







the Diablo Range. The ore occurs along shear zones in 
serpentine. Shears are parallel to the west-northwest 
trend of the Red Mountain ultrabasic complex (Maddock,
1955 ) .
No economical concentrations of oil or gas have been 
found along the Kings Canyon Lineament in the San Joaquin 
Valley. This indicates the lack of a combination of favor­
able stratigraphic horizons and trapping structures.
The Kings Canyon Lineament crosses the southern end 
of the Foothill Copper Belt, represented by the Copper 
King Mine, located 9 miles west of Trimmer. Massive sul­
fide ore occurs in plagioclase amphibolite and mica schists 
(MacDonald, 1942). Pyrite, followed by chalcopyrite and 
sphalerite, are the most abundant sulfides. The ore at 
the Copper King Mine has undergone dynamothermal meta­
morphism, a characteristic feature of the foothill copper 
deposits.
Several small chromite deposits occur within the Hog 
Mountain serpentinite body. Chromite occurs in pods 
generally parallel to the N60°W trend of the serpentinite 
body.
A belt of tungsten deposits in the western Sierra 
Nevada is associated with the migmatite zone that lies 
subparallel with the Kings Canyon Lineament. This zone 
represents the highest concentration of known tungsten 








Counties) mapped by Krauskopf (1953).
Scheelite-bearing tactite is found where calcareous 
beds have been intruded and fractured. Hornblende-biotite 
granodiorite is the most common intrusive rock. Much of 
the tungsten ore is localized along post-intrusive pegma­
tite and aplite dikes of various orientations. Minerals 
associated with scheelite include garnet, diopside, wol- 
lastonite, pyrite, quartz, and calcite.
The most productive tungsten deposits are located 
just north of the Kings River about halfway between the 
confluences with the North and Middle Forks. Several mines 
in this area were active during World War II. The largest 
of these is the Garnet Dike Mine, where scheelite is found 
at the northern tip of a northwest-trending belt of marble 
enclosed by migmatitic granodiorite. Ore is associated 
with broken and isolated beds of marble near the intrusive 
contact. Nearly horizontal aplite and pegmatite dikes, 
surrounded by quartz-garnet rock and tactite, also con­
tain scheelite.
Gold and silver were mined during the late 1860's 
from the Kearsarge District, located in the eastern Sierra 
Nevada on the north side of Onion Valley, a few miles 
north of the Kings Canyon Lineament. Gold and silver­
bearing galena occur in northeast-trending quartz veins 
and fault gauge which strike across mafic granodiorite 
of the Dragon pluton and a metavolcanic pendant (Moore, 
1963). Pyrite is present in all of the veins.
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The Cerro Gordo Mining District, located near the 
crest of the Inyo Mountains just south of the Kings Canyon 
Lineament, has historically been the leading silver-lead- 
zinc producer in California (Merriam, 1963). Minor 
amounts of copper and gold have also been produced from 
the district. Replacement ore occurs in the Devonian Lost 
Burro formation on the east side of the north-trending 
Cerro Gordo fault near the crest of the southern Inyo 
Mountains. Ore is localized along steeply dipping north 
to northwest-trending fractures and siliceous veins. 
Silver-lead-zinc ore is genetically related to late crystal­
lizing fluids from the nearby Belmont stock, a satellite 
of the more extensive Hunter Mountain quartz monzonite.
Talc has been mined from several localities along 
the Kings Canyon Lineament of the eastern flank of the 
Inyo Mountains. The talc deposits are of hydrothermal 
origin, resulting from the addition of silica and water 
to dolomitized limestone. The Bonham Talc Mines consist 
of several small ore bodies structurally controlled by 
west-northwest-trending faults. Talc is associated with 
silica rock and dolomitic limestone of the Lost Burro 
formation. Tertiary dacite porphyry dikes are found along 
some faults near the talc deposits. Talc at the Florence 
Mine, one mile down the canyon from the Bonham Talc Mines, 
is localized along an east-trending fault.
The Cerrusite Mine in the Nelson Range contains
etMQ







lead-bearing veins in sheared and sericitized mafic quartz 
monzonite, a border facies of the Hunter Mountain batho- 
lith. The ore occurs near the contact with hornfels and 
marble which probably are metamorphosed rocks of the Bird 
Spring formation (McAllister, 1955). The veins are local­
ized along a minor fault which strikes east-west.
Several small copper prospects are scattered through­
out the Nelson Range. Copper-bearing quartz veins are 
found near the borders of the Hunter Mountain quartz mon­
zonite .
The Big Four Mine is located on the northeast side 
of Panamint Valley, about two miles west of Panamint 
Butte. Silver-lead-zinc ore occurs in small tabular re­
placement bodies along a fault which has locally thrust 
rocks of the Pogonip Group over the Keeler Canyon forma­
tion (Hall and Stephens, 1963). The thrust fault strikes 
about N35°W and dips 30°NE. Bedding is generally parallel 
to the fault.
The Lemoigne Mine is a small high grade silver-lead- 
zinc deposit located near the easternmost expression of 
the Kings Canyon Lineament in the Panamint Range. The 
ore has replaced the Middle to Upper Cambrian Racetrack 
dolomite which locally strikes north in broad folds.
Most of the ore deposits located along the Kings 
Canyon Lineament are genetically related to Jurassic and 
Cretaceous intrusive activity and are coeval with the
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development of transverse structures along the lineament. 
Only the Hog Mountain chromite, occurring within the Permo- 
Triassic Kings River ophiolite, and the Bonham and Flor­
ence talc deposits, probably related to Tertiary dikes, 
did not form during middle to late Mesozoic time.
The belt of tungsten deposits in the western Sierra 
Nevada and the various ore deposits along the lineament in 
the eastern Sierra Nevada and Basin and Range province 
represent a significant concentration of mineralization 
in contrast with adjacent areas. The lack of oil and gas 
along the lineament in the San Joaquin Valley is not supris­
ing. There are no producing oil fields and only scattered 
small gas fields in the northern San Joaquin Valley. The 
absence of ore deposits in the central Sierra Nevada is 
consistent with the lack of mineralization in the central 
regions of the Sierra Nevada batholith.
INTERPRETATION OF AERIAL PHOTOGRAPHS 
Satellite Imagery
In the past decade LANDSAT (formerly ERTS) imagery has 
revealed major regional fracture patterns which had not 
been previously recognized from conventional aerial photo­
graphs. Lineament analyses have provided a valuable 
addition to an understanding of the tectonic framework of 
both regional and local dimensions.
The Kings Canyon Lineament is observable on 3 LANDSAT 
color infrared images (Band 5, scale 1:1,000,000) of cen-
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tral California utilized for this study (Plates 2-4). One 
LANDSAT black and white photograph (scale 1:500,000) of 
the central Sierra Nevada was also analysed.
Two segments of the Kings Canyon Lineament stand out 
most prominently on LANDSAT imagery— the strip of non- 
irrigated fields across the central San Joaquin Valley 
and the Kings River-South Fork-Bubbs Creek drainage system 
in the Sierra Nevada. The Basin and Range segment of the 
lineament is not as clearly evident but is nonetheless 
distinguishable (Plate 4). Only faint traces of the linea­
ment can be seen across the eastern Diablo Range, western 
Sierra Nevada foothills, and eastern Sierra Nevada.
Two features are most obvious upon analysis of the 
LANDSAT images (Plates 2-4, Figs. 14-16): 1) only a small
percentage of lineaments are parallel or subparallel to 
the west-northwest Kings Canyon trend, and 2) a majority 
of the lineaments are oriented northeast-southwest. Many 
portions of the major southwestward flowing rivers in the 
Sierra Nevada appear to follow regional lineaments. As a 
result of these factors, the only major westward flowing 
river (Kings) in the Sierra Nevada follows the only major 
generally east-west lineament (Kings Canyon). The impor­
tance of the dominant northeast trend is also stressed in 
the lineament-poor San Joaquin Valley, where it has been 
observed that all but 3 of the major linear features trend 
northeast (Plate 2, Fig. 14).
#046-034 (Plate 2). Note the predominance of northwest­
trending lineaments in the Coast Ranges and western Sierra 
Nevada and northeast-trending lineaments in the San_JoaquipT 






Figure 15. Lineament interpretation of LANDSAT color IR 
#045-034. Note the lack of east-west-trending lineaments. 




Figure 16. Lineament interpretation of LANDSAT color IR 
#044-035 (Plate 4). Note the divergence of the Kern River 
from the Kern Canyon fault where it intersects a major 
northeast-trending lineament about 30 miles north of Lake 
Isabella.
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The influence of lineaments on drainage patterns is 
best exemplified by the Kern River. For over 50 miles 
above Lake Isabella, the Kern River closely follows the 
Kern Canyon fault. However, a segment of the Kern River 
diverges from its southerly course and lies, in part, along 
a major northeast-trending lineament which extends well 
into the Basin and Range province (Plate 4, Fig. 16).
The Kings Canyon Lineament marks a vague boundary 
between contrasting structural styles. Generally north- 
south-trending lineaments, subparallel to the Kern Canyon 
fault, are more prevalent south of the Kings Canyon Linea­
ment. Also to the south, Basin and Range structures and 
the Sierra Nevada block are aligned nearly north-south 
compared with northwesterly trends north of the lineament. 
It has been suggested by Davis and Burchfiel (1973) that 
these structural bends to the south are a result of left- 
lateral displacement along the Garlock fault.
Northwest-trending lineaments are most common in the 
Coast Ranges and Sierra Nevada foothills. These lineaments 
are parallel to the dominant structural trends in these 
areas.
The Kings River and its South Fork, and Bubbs Creek 
do not follow a straight path but rather vary by as much 
as 40° from the N75°W trend of the Kings Canyon Lineament. 
It is apparent (Fig. 17) that certain drainage segments 




Figure 17. Lineament interpretation of LANDSAT black and white photo # E1163-18063-7. 
Trace of the Kings Canyon Lineament is marked by arrows. Note segments of the Kings 
River, South Fork, and Bubbs Creek which follow lineaments which deviate from the 
N75°W trend of the Kings Canyon Lineament.
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N50°W. Approximately half of the Kings River drainages 
along the lineament east of Pine Flat Lake deviate more 
than 10° from a N75°W trend. The LANDSAT black and white 
photograph also reveals more short lineaments subparallel 
to the Kings Canyon trend than observed from the color 
infrared images.
U-2 and Low Altitude Photographs
Portions of the Kings Canyon Lineament and immediately 
adjacent areas in the Sierra Nevada and Basin and Range 
province were examined on 3 NASA aircraft (U-2) color 
infrared photographs (scale 1:125,000) and 18 conventional 
black and white photographs (scale 1:62,500). At such 
large scales, the Kings Canyon Lineament is commonly marked 
by a series of short, subparallel fractures rather than a 
single lineament. These photographs also provide a closer 
look at the lineaments that control segments of the Kings 
River, South Fork, and Bubbs Creek which deviate from the 
Kings Canyon trend.
Many of the lineaments in the Sierra Nevada represent 
fractures formed by joint patterns in the granitic base­
ment terrain. Joint measurements taken in the field in 
the eastern Sierra Nevada correlate closely with linea­
ments plotted from aerial photographs.
A majority of the lineaments in the Sierra Nevada 
observed from both small and large-scale photographs trend 
northeast, parallel to the dominant trend of major joints.
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Figure 18. Lineament interpretation of NASA Aircraft color 
photo of Millerton Lake area (Plate 5). The series of short, 
subparallel, east-west linears extending from the lower left 










Figure 19. Lineament interpretation of NASA Aircraft color 
photo of central Sierra Nevada (Plate 6). Bubbs Creek and 
the South Fork of the Kings River below Bubbs Qreek define 
the Kings Canyon Lineament. Note the fractures controlling 
Gardiner Creek and the southwestward bend in the South Fork.
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Figure 20. Lineament interpretation of NASA Aircraft color 
photo of eastern Sierra Nevada and Owens Valley. Note the 
series of subparallel fractures trending west-northwest 
between Independence and George Creeks. Faint lineament 
extends east from the emergence of Shepherd Creek to high­
way 395. Independence fault forms the Sierran escarpment 
south of Symmes Creek. North of this point, basement rocks 
project east of the.fault.
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Figure 21_ Lineament interpretation, black and white, frames 
827 and 828. East-west lineaments across the center of the 











Figure 22^ Lineament interpretation, black and white, frames 
816 and 817. West-northwest-trending lineaments north of the 
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Figure 23. Lineament interpretation, black and white, frame 
748. Very few west-northwest-trending fractures in this
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Figure 24. Lineament interpretation, black and white, frame 
693. East-west-trending lineaments occur between the South 
Fork and Monarch Divide. Numerous north to northeast­
trending fractures are etched into the steep south facing 
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Figure 26. Lineament interpretation, black and white, frames 
627 and 628. Scarcity of lineaments in this area may be due 
to abundance of metamorphic pendants and joint-poor mafic ig­
neous rocks. Major northwest-trending lineament borders 
Charlotte Lake. East Cr. appears to be fracture-controlled.
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Northeast-trending lineaments are especially prevalent where 
joint patterns have been etched into steep southwest facing 
slopes. Examples of this can be seen from Figs. 21 (north­
east corner), 24 (east of Lewis Creek), and 25 (between 
Bubbs Creek and the South Fork). The eastern slope of the 
Sierra Nevada also contains an abundance of northeast­
trending lineaments.
Many southwest flowing stream segments are controlled 
by fractures. An example is the alignment of Gardiner 
Creek and the South Fork of the Kings River between Granite 
Creek and Roaring River. What appears on satellite photo­
graphs (Figs. 14,16, and 17) as a single lineament along 
Gardiner Creek and the South Fork is revealed as a series 
of closely spaced fractures upon closer inspection (Fig. 19).
North-south lineaments are locally abundant, such as 
west of Tehipite Dome (Fig. 23), the southern slope of 
Monarch Divide (Fig. 24), and south of Cedar Grove (Fig.
24). The drainages of East Creek (Fig. 26) and the South 
Fork above Bubbs Creek (Fig. 25) are both controlled by 
north-south lineaments which parallel major joint trends 
in this area (Plate 1).
A major northwest-trending lineament controls upper 
Charlotte Creek and marks the southwestern base of the 
Kearsarge Pinnacles (Fig. 26). The northwest flowing por­
tion of Bubbs Creek below the Kearsarge Pinnacles has 
probably been affected by this lineament. An alignment of
IMMi*wg
60'
Figure 27. Looking northwest from the rim of Center 
Basin along major lineament which forms the base of 
the Kearsarge Pinnacles and extends past Charlotte 
Lake.
topographic features is obvious from the ground, as viewed 
northwest from the edge of Center Basin (Fig. 27). Field 
evidence indicates that this lineament is not a result of 
jointing. As seen from LANDSAT (Fig. 14), this lineament 
extends for tens of miles to the northwest. The course of 
the South Fork of the Kings River is altered where it 
crosses the lineament.
The Kings Canyon Lineament is very poorly expressed 
on LANDSAT imagery in the Sierra Nevada foothills west of 
Pine Flat Lake. However, the high altitude color infrared 









a series of short, subparallel linears trending east-west 
to west-northwest. These fractures, cutting across the 
center of the photograph, lie along and are parallel to 
the projected trace of the Kings Canyon Lineament. Slightly 
farther east, several west-northwest-trending lineaments 
occur in the vicinity of Watts and Burrough Valleys 
(Fig. 21). These fractures are parallel to elongate ridges 
and valleys in this area. These observations suggest that 
the Kings Canyon Lineament has splayed out into a series of 
subparallel fractures in the western foothills.
East-west to west-northwest-trending lineaments are 
few compared to northwest, north, and northeast-trending 
fractures. Most of these transverse lineaments are found 
along or up to a few miles north of the Kings River, South 
Fork, and Bubbs Creek. The heaviest concentration of west- 
northwest- trending lineaments is found just south of 
Monarch Divide (Fig. 24). Bubbs Creek below East Creek is 
confined between several distinct, gently curving linea­
ments (Fig. 25) which do not appear to be related jointing.
A series of west-northwest-trending fractures traverse the 
glaciated canyon of the South Fork for 5 miles above Bubbs 
Creek.
Along the eastern escarpment of the Sierra. Nevada, 
short linears which trend west-northwest are found between 
Independence and George Creeks (Fig. 20). This may be 








out and is distributive across a wide (approximately 7 
miles) zone.
Clearly evident from the air is the Independence 
fault, forming the eastern scarp of the Sierra Nevada south 
of Symmes Creek. North of the approximate trace of the 
Kings Canyon Lineament, granitic outliers are found east 
of the Independence fault. It is uncertain whether the 
location of the southernmost basement exposures east of 
the fault can be related to the Kings Canyon Lineament.
A faint lineament has been observed across the west­
ern half of Owens Valley, extending between the Independence 
fault and U.S. Highway 395, and is approximately aligned 
along a projection of the Kings Canyon Lineament. This 
lineament is defined by the first two miles of Shepherd 
Creek as it emerges from the Sierra Nevada range front.
The remainder of the lineament is marked by an alignment 
of several gullies and slight color contrasts on the 
alluvial apron extending from the base of the Sierra 
Nevada escarpment. The causes of these aligned features 
is uncertain.
Nine black and white photographs along the Kings 
Canyon Lineament in the Basin and Range province were 
inspected for lineament patterns. Except for areas where 
the Hunter Mountain quartz monzonite is exposed, very few 
throughgoing structures were seen. It is for this reason 
that lineaments were not plotted. However, the following
a m
63
important features were noted.
On the northeast side of the Nelson Range, northeast­
trending lineaments are well-developed within the Hunter 
Mountain quartz monzonite. This direction is parallel to 
dominant joint trends in the Sierra Nevada.
Generally east-west-trending drainages flank the 
eastern and western slopes of Hunter Mountain. Reconnais­
sance field work around Hunter Mountain indicates that 
these subparallel drainages are not controlled by jointing 
within the Hunter Mountain quartz monzonite. It therefore 
seems possible that subparallel fractures closely related 
to the Kings Canyon Lineament control these east-west 
drainage patterns.
TECTONIC SETTING
Each of the four major physiographic and geologic 
provinces traversed by the Kings Canyon Lineament is 
characterized by its own tectonic style. However, the 
major forces acting upon each region are interrelated in 
the late Cenozoic tectonic framework of the southwestern 
North American Cordillera, as partly demonstrated by the 
consistent north to northwest orientation of the primary 
structural grain within each province.
The Kings Canyon Lineament lies within a zone of 
northwest-trending right-lateral shear which is bounded 
by the San Andreas fault system and Walker Lane-Las Vegas 










lateral movement is dominated by the Garlock fault which 
separates the Sierra Nevada and tectonically active south­
western Basin and Range province from the stable Mojave 
block. These fault patterns indicate east-west extension 
and north-south compression to be the primary stresses 
acting upon the region as a whole.
The geology of the Coast Ranges is dominated by 
northwest-trending right-lateral strike-slip faults of the 
San Andreas fault system. Two contrasting basement types, 
the granitic rocks of the Salinia block and the Franciscan 
trench assemblage, have been brought into juxtaposition as 
a result of post-late Cretaceous faulting. The Salinian 
basement represents an offset sliver of the Sierra Nevada 
batholith, having been displaced approximately 300 miles 
as a result of right-lateral movement along the San Andreas 
fault since the late Cretaceous.
The San Joaquin Valley represents a giant downwarp 
between the Sierra Nevada and the Coast Ranges. The axis 
of the basement trough is west of the center of the val­
ley, as expected by the contrast between the steep, homo- 
clinal eastward dips of Upper Cretaceous and Tertiary 
strata along the eastern edge of the Diablo Range and the 
gentle westward tilt of -the Sierra Nevada.
The Sierra Nevada was the site of an island arc 
during the first half of the Mesozoic. The island arc 
system is marked by Triassic and Jurassic volcanic rocks
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found along the Sierra Nevada foothills and southern Inyo 
Mountains and by metamorphosed equivalents within the 
Sierra Nevada batholith. Franciscan rocks accumulated 
along a trench west of the Sierra Nevada in Jurassic and 
Cretaceous time as the Farallon plate was subducted east­
ward beneath the continental margin. Initial uplift of the 
Sierra Nevada occurred primarily as a result of doming 
caused by earlier intrusive stages of the batholith during 
Jurassic and early Cretaceous time. Abundant granitic det­
ritus within the late Cretaceous Great Valley Sequence indi­
cates significant uplift of the Sierra Nevada by this time.
Initial formation of the Owens Valley structural 
trough is indicated by volcanic rocks within the lower part 
of the Coso formation southeast of Owens Lake which have 
been dated at 6.0 million years b.p. (Bacon, 1979, and 
Giovannetti, 1979). The lowermost Waucobi lake beds east 
of Big Pine may be of similar age (G. Roquemore, personal 
communication). The uppermost Waucobi lake beds have been 
correlated with the upper part of the Coso formation, 
each dated at 2.3 million years b.p. (Bachman, 1978, and 
Babcock, 1974).
The Waucobi lake beds crop out in the Waucobi embay- 
ment on the western flank of the White-Inyo Mountains. The 
lowermost saline and fresh water sediments contain granitic 
detritus from the Sierra Nevada. Abundant sedimentary 
and metasedimentary detritus from the White-Inyo Mountains
are recognized only in the upper 2/3 of the lake beds 
(Bachman, 1978). Along with paleocurrent indicators, the 
appearance of sedimentary detritus marks the first signif­
icant uplift of the White-Inyo Mountains relative to down- 
faulted Owens Valley.
Uplift of the Sierra Nevada is also documented by
the recognition of erosion surfaces. The High Valley zone 
and Subsummit Plateau of the Kern Canyon area (Knopf,
1918) correlate with the Broad Valley and Mountain Valley 
stages of the Yosemite Valley area (Matthes, 1930). In 
each area, the two surfaces are separated by an erosional 
interval. The second period of quiescence was followed
by downcutting as a result of faulting initiated during 
the Pliocene and continuing through Recent time as evi­
denced by the 1872 Owens Valley earthquake. The structural
result of the most recent epoch of deformation.
Owens Valley is a depressed block bounded by normal 
faults which have uplifted the Sierra Nevada to the west 
and the White-Inyo Mountains to the east. The nearly 
linear trend of the western front of the White and Inyo 
Mountains contrasts with irregular escarpment of the 
Sierra Nevada. Gravity data (Pakiser et al, 1964) indi­
cates the bulk of the White-Inyo Mountains uplift has 
occurred along a single fault. Step faulting and warping 
appear to account for only a small portion of the vertical 
displacement. Except along the base of the northernmost
features seen in the Owens Valley region are primarily the
I
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White Mountains, evidence for recent faulting is scarce 
along the east side of Owens Valley.
The structural boundary between the Sierra Nevada and 
Owens Valley is more complex. Most of the vertical dis­
placement between Big Pine and the southern end of the 
Alabama Hills is taken up along the Central Owens Valley 
fault, site of the 1872 Owens Valley earthquake, which 
bounds the Alabama Hills on the east. The depth to the 
basement floor just east of Lone Pine has been estimated 
at 8000 feet from gravity data (Pakiser et al, 1964).
The Independence fault defines the irregular eastern 
front of the Sierra Nevada from Shepherd Creek to just 
south of the Alabama Hills where it merges with the Cen­
tral Owens Valley fault. The gentle gravity gradient 
immediately east of the Independence fault and the outliers 
of granitic rocks west of the Alabama Hills suggests that 
the basement floor is shallow in this area.
A continuation of the Alabama Hills gravity high ex­
tends 7 miles to the north underneath the alluvium of 
Owens Valley where it is terminated by an east-west- 
trending fault that is indicated by a sharp decrease in 
gravity. A buried extension of the Alabama Hills is sug­
gested by this gravity high. A short east-trending fault 
bounding the Alabama Hills on the north is indicated by 
scarps in the alluvium and a slight steepening of the 





gravity gradients mapped by Pakiser et al (1964) which 
cross the Kings Canyon Lineament between the Sierra Nevada 
and southeastern Inyo Mountains.
Between Big Pine and Bishop, the Sierran front is 
characterized by downwarping and associated minor step 
faulting along the Coyote Warp. Farther north, the 
volcano-tectonic depressions of Long Valley and Mono Basin 
are found immediately north of left-lateral offsets of the 
Sierra Nevada range front. Each of these basins has re­
ceived 18,000±5000 feet of late Cenozoic sedimentary and 
volcanic fill (Pakiser et al, 1964). The elliptical out­
line of the Long Valley caldera is clearly evident on 
LANDSAT imagery (Plate 3, Fig. 15).
There is considerable debate in the literature con­
cerning the direction of lateral movement during the 1872 
Owens Valley earthquake. Slemmons (personal communica­
tion) believes 90% of the evidence is in favor of right- 
lateral movement, although some left-lateral offsets 
probably occurred. Patterns of faulting in the Owens 
Valley region are also suggestive of right-lateral move­
ment. This contrasts with the conclusions of Pakiser 
(1960) and Pakiser et al (1964), who suggest left-lateral 
movement based on the apparent associations between fault­
ing and late Cenozoic volcanism.
Alignment of geologic features across Owens Valley 
suggests that little or no horizontal displacements have 
occurred between the Sierra Nevada and Inyo Mountains.
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Ross (1962, 1965) has correlated the Tinemaha granodiorite 
in the easternmost Sierra Nevada southwest of Big Pine 
with the Santa Rita Flat pluton in the Inyo Mountains 
northeast of Independence. These plutons are very similar 
in composition and are structurally aligned along a north­
west trend, suggesting they are continuous beneath the 
alluvium of Owens Valley. The N30°W trend of the Indepen­
dence dike swarm mapped in the Mount Pinchot quadrangle 
(Moore, 1963) and east of Lone Pine (Moore and Hopson, 
1961) is also aligned across Owens Valley without apparent 
offset. Also, the Kings Canyon Lineament does not appear 
to be displaced between the Sierra Nevada and southern 
Inyo Mountains.
The southwestern Basin and Range province between the 
Walker Lane-Las Vegas Shear Zone and the southern Sierra 
Nevada is dominated by normal faults which strike north to 
northeast and northwest-trending right-lateral faults.
This area represents a transition zone, containing both 
tectonic elements which dominate the rest of the Great 
Basin to the north and the San Andreas fault system.
The southwestern Basin and Range province has been 
extended by as much as 50 miles in a west-northwest direc­
tion as indicated by eastward tilted blocks bounded by 
moderately dipping faults which flatten out at depth 
(Wright, 1976). A major portion of this extension has 
been accommodated by left-lateral movement along the Gar-
lock fault. The southward bend of regional structures 
south of a line between Owens Lake and Furnace Creek ap­
parently reflects the northern limit of the effect of the 
Garlock fault. This line passes just south of the Kings 
Canyon Lineament along an east-west trend.
Westward displacement of the Sierra Nevada block is 
indicated by the southwestward bend of the range where it 
intersects the Garlock fault and by progressive left- 
lateral offsets of the range northward. Compressional 
folding of Cretaceous and Tertiary strata in the Coast 
Ranges may represent the combined effects of right-lateral 
movement along the San Andreas fault system and westward 
extension, represented by displacement of the Sierra 
Nevada block toward the west.
The deep depression of Saline Valley is the result of 
extreme extensional deformation. Saline Valley is down- 
dropped between normal faults on the east and west and is 
bounded on the north and south by west-northwest-trending 
right-lateral shear zones. This fault geometry is sug­
gestive of a rhombochasm (Babcock, 1974). Extension is 
also indicated by the extensive late Tertiary and Quater­
nary basaltic flows north of Saline Valley which are broken 
by numerous north-northeast-trending normal faults. This 
rift zone may be a secondary extensional feature related 
to the pulling apart of Saline Valley.
The right-lateral fault bounding Saline Valley on the
south appears to be continuous through Grapevine Canyon 
with the fault on the northeast side of Panamint Valley 
where right-lateral movement has also been documented 
(Smith, 1975). Uplift of the Nelson Range combined with 
thrusting of the Hunter Mountain quartz monzonite over 
Quaternary deposits and the northward tilting of northern 
Panamint Valley suggests that this fault has had a scissors 
effect in addition to right-lateral movement.
The eastern end of the Kings Canyon Lineament in the 
Panamint Range appears to be terminated by a north-south­
trending rift system which passes through Townes Pass. 
Extensive late Tertiary and Quaternary basaltic flows have 
been extruded along this zone.
No eastward extension of the Kings Canyon Lineament 
was observed in the Death Valley area. An eastward projec­
tion of the lineament intersects the Black Mountain struc­
tural block, located between the branching Death Valley 
and Furnace Creek fault zones. This triangular area con­
tains an accumulation of nearly 10,000 feet of Oligocene (?) 
to Recent sediments and volcanics.
TECTONIC EVOLUTION OF THE LINEAMENT
The origin and nature of the Kings Canyon Lineament and 
its effect on surrounding structures are not immediately 
obvious from the foregoing information which has been 
presented. However, when the major geological rela­
tionships are considered, especially possible correlations 
between the Kings Canyon Lineament and parallel tectonic 
elements, some postulations can be made.
Any theories regarding the evolution of the Kings 
Canyon Lineament must accommodate the following factors 
which are considered to be the major associations (or lack 
of) between the lineament and structural features. The 
most obvious factor is the lack of offset along the trace 
of the lineament. This precludes an accurate age deter­
mination of the origin of the lineament based on fault 
displacement. It has also been shown that the Kings Canyon 
Lineament cannot be attributed to jointing in the Sierra 
Nevada and Hunter Mountain.
Various structural elements trend parallel or sub­
parallel to the Kings Canyon Lineament. It cannot be con­
clusively shown that these structures are directly assoc­
iated with the lineament. However, the oblique trend to 
the general north-northwest structural grain indicates 
that at least some east-west to west-northwest-trending 
structural features are genetically related to the Kings 
Canyon Lineament.
There is a possible relationship between the Kings 
Canyon Lineament and mineralization. Such correlations 
have been noted elsewhere, such as along the Texas Linea­
ment (Wertz, 1970) and the lineaments of north-central 
Nevada (Levandowski et al, 1974). The probable mechanism
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for the connection between lineaments and mineralization 
is a fracturing of the rocks along lineaments, allowing for 
passage of mineralizing fluids.
The trace of the lineament across the recently alluvi­
ated San Joaquin Valley and Owens Valley and the1 late Ceno- 
zoic faulting between Saline and Panamint Valleys indicates 
that the lineament is still actively affecting the geologic 
and geomorphologic environment.
Analysis of satellite imagery provides some clues as 
to the geologic history of the Kings Canyon Lineament.
The scarcity of west-northwest-trending lineaments in cen­
tral California was noted earlier. All major Sierran 
rivers, except the Kings River and fault-controlled upper 
Kern River, flow southwest. Major segments of these rivers 
are controlled by northeast-trending lineaments which are 
dominant in the Sierra Nevada and also in the San Joaquin 
Valley and southwestern Basin and Range province. Most of 
these lineaments in the Sierra Nevada are related to joint­
ing, which has been shown to be a post-late Cretaceous 
feature judging from the cross-cutting relationship between 
joints and the late Triassic to late Cretaceous plutons 
comprising the Sierra Nevada batholith.
It thus seems possible .that the Kings Canyon Linea­
ment is of pre-late Cretaceous origin, a relic of an ear­
lier pattern of deformation which has been nearly completely 




trending Cenozoic fractures. It also appears that some 
of these more recent fractures have altered portions of 
the Kings River-South Fork-Bubbs Creek drainage, which 
may have flowed along a straighter path defined by the 
lineament at one time.
Assuming a pre-late Cretaceous origin of the linea­
ment, the development and persistence of the Kings River 
drainage must be explained. If the Kings Canyon Lineament 
had caused a weakness in the overlying pre-batholithic 
rocks, a west-northwestward flowing river along the linea­
ment might result. Once in place, this course could 
maintain itself throughout Cenozoic uplift and erosion of 
the Sierra Nevada, with minor modifications due to post- 
late Cretaceous fracturing.
A possible Mesozoic origin of the Kings Canyon Linea­
ment is further indicated by the ages of some generally 
west-northwest-trending structures occurring along the 
lineament. Franciscan rocks are involved in the Red Moun­
tain syncline which is found along the westernmost portion 
of the lineament. Lack of similar transcurrent fold struc­
tures in adjacent Upper Cretaceous and Tertiary strata 
suggests that the syncline developed during or shortly 
after Franciscan deposition. In the western Sierra Nevada, 
granodiorite of the Huntington Lake intrusive epoch 
(middle Cretaceous) has invaded and partially assimilated 
pre-batholithic sedimentary rocks, creating a band of mig-
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matite which extends for 30 miles nearly parallel to the 
Kings Canyon Lineament. The linear nature of the contact 
suggests that the southern extent of the main granodiorite 
mass was controlled by either a pre-existing fault or 
weakness in the rocks near the lineament. A similar linear, 
probable fault-controlled contact occurs in the Glen Pass- 
Kearsarge Pass area, separating quartz monzonite from horn­
blende diorite. Folds within Paleozoic and Triassic 
rocks in the southern Inyo Mountains seem to be affected 
crossing the lineament. These folds are truncated by the 
Hunter Mountain quartz monzonite of Jurassic age.
Several Mesozoic left-lateral faults are also parallel 
to the Kings Canyon trend. Displacements of up to 2000 
feet have been noted along several faults in the Rae Lakes 
area. Left-lateral offset of a similar magnitude has been 
reported along the Darwin tear fault, approximately 20 
miles south of the Kings Canyon Lineament (Hall and Mac- 
Kevett, 1958). These Mesozoic faults may have been par­
tially re-activated during the Cenozoic. It has been sug­
gested by Babcock (1974) that the right-lateral oblique- 
slip fault between Saline Valley and the Nelson Range may 
be a re-activated Mesozoic structure.
Two major transverse linear elements in California 
have been noted— the Mendocino Linear System and the 
Transverse Ranges. A wide belt of discontinuous linear 







been termed the Mendocino Linear System by Rich and Steele 
(1974). This belt of subparallel fractures defines a 
major tectonic boundary, separating the Coast Ranges and 
Sierra Nevada from the Klamath-Siskiyou Mountains, Cascade 
Range, and Modoc Plateau. Each province is characterized 
by a different lineament pattern.
The Transverse Ranges are a series of subparallel 
generally east-west-trending topographic features which' 
interrupt the northwest-southeast structural grain of 
southern California. The Transverse Ranges are character­
ized by left-lateral faulting and thrusting. The trend 
of the San Andreas fault bends to a more westerly align­
ment as it cuts across the Transverse Ranges.
Both the Mendocino Linear System and the Transverse 
Ranges are aligned with and probably related to major 
fracture zones in the eastern Pacific Ocean (Fig. 28).
The Mendocino fracture zone intersects the coastline near 
Cape Mendocino. From here, the belt of discontinuous 
linears extends east-southeast across northern California. 
It is believed that the San Andreas fault zone curves to 
intersect the Mendocino escarpment just south of Cape 
Mendocino.
A projected extension of the Murray fracture zone is 
aligned with the Transverse Ranges. Von Huene (1969) 
noted the lack of physiographic continuity, except for an 







Figure 28. Relationships between major fracture 
zones in the eastern Pacific Ocean and major 
transverse elements in California.
separating the easternmost expression of the Murray frac­
ture zone and the California coast. He suggested that the 
Transverse Ranges developed during the late Cenozoic along 
an inactive continentward extension of the Murray fracture 
zone.
The Murray and Mendocino fracture zones offset mag­
netic lineations as old as late Cretaceous several hun­
dred miles or more in a left-lateral sense (Atwater and 
Menard, 1970). These ages for the oldest recognized off­
sets, combined with the known correlation of oceanic frac-
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tures with transform faulting, suggests that the Murray and 
Mendocino fracture zones originated as transform structures 
during the middle to late Mesozoic plate collision off 
the coast of western North America. During this time, the 
East Pacific Rise existed west of the present continental 
boundary. The eastward spreading Farallon plate was being 
subducted underneath the American plate. The Mendocino 
and Murray fracture zones are present day manifestations 
of transform faults which offset the crest of the East 
Pacific Rise. Extensions of these fracture zones into 
the continental plate are represented by the Mendocino 
Linear System and the Transverse Ranges.
The Kings Canyon Lineament and east-west Mesozoic 
fault trends appear to be genetically related to middle 
to late Mesozoic plate collision tectonics. Associations 
of the Mendocino and Murray fracture zones with transcur­
rent linear systems across California suggests the pos­
sibility that the Kings Canyon Lineament represents the 
expression of a continentward extension of a Mesozoic 
transform fault. The lack of offset along the lineament 
can be adequately explained by this theory. Offset ridge 
crests (East Pacific Rise) and possibly subduction zones 
would be expected along such a proposed transform struc­
ture west of the present expression of the Kings Canyon 
Lineament. A basement fracture extending eastward into 
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Figure 29. Transform fault model; offsets occur 
only between offset ridge crests.
offset, assuming that displacement along transform faults 
occurs only between offset spreading centers or subduction 
trenches, where sense of movement on either side of the 
fault is opposed (Fig. 29). Any offset outward from off­
set ridges and/or trenches can only be due to differen­
tial movement in the same direction caused by unequal 
spreading or subducting rates.
A follow-up to this proposed model is to look for frac­
ture zones between the Mendocino and Murray in the eastern 
Pacific Ocean which might represent an ancient transform 
fault that was previously linked with the Kings Canyon 
Lineament. The Pioneer fracture zone lies along a latitude 
slightly north of San Francisco, about 100 miles south of 
the Mendocino fracture zone. About 100 miles of right- 
lateral displacement across the San Andreas fault system
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would align extensions of the Kings Canyon Lineament and 
Pioneer fracture zone. Although Mesozoic units are offset 
over 300 miles across the San Andreas fault, a possible 
westward continuation of the Kings Canyon Lineament may 
be offset considerably less distance. This is suggested 
by evidence from other areas where lineaments intersect 
major fault zones. Some east-trending lineaments in western 
Nevada appear to cross the Walker Lane without displace-' 
ment (Ekren et al, 1976). The Tonwanta Lineament in Utah 
is only slightly bent and offset across the Wasatch fault 
(Ritzma, 1974). This suggests that lineaments are not 
offset in the same fashion as geologic contacts.
if fHowever, a correlation of the Kings Canyon Lineament
If (with the Pioneer fracture zone encounters several problems.
No west-northwest-trending lineaments were observed west 
of the aerial photographic lineament, interpreted as a 
right-lateral fault, which truncates the Red Mountain syn­
cline. In addition, the Pioneer fracture zone becomes 
ill-defined approaching the continental slope (Atwater 
and Menard, 1970). The difference between the Kings Canyon 
Lineament, expressed as a narrow zone of fracturing, and 
the wide belts occupied by the Mendocino Linear System and 
Transverse Ranges must also be explained.
There are several unanswered questions concerning the 
nature of the Kings Canyon Lineament. Most puzzling are 
the expression of the lineament across recently alluviated
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areas— the strip of non-irrigated fields in the San Joaquin 
Valley and the faint lineament across Owens Valley. Some­
how, in spite of a lack of differential movement, the Kings 
Canyon fracture has penetrated upward through thick accumu­
lations of late Cenozoic sedimentary fill to affect sur- 
ficial features. Correlation between geologic structures 
and the Kings Canyon Lineament is only speculative, espec­
ially those features which trend at slight angles from the 
lineament.
One suggestion has previously been mentioned concern­
ing the maintenance of the Kings Canyon Lineament through 
the late Mesozoic and Cenozoic uplift of the Sierra Nevada, 
assuming a Mesozoic origin of the fracture. Analysis of 
the regional stress field in central and southern Califor­
nia indicates the minimum compressive stress is oriented 
west-northwest, corresponding to the direction of maximum 
extension in the Sierra Nevada and southwestern Basin and 
Range. One might expect that a basement fracture such as 
the Kings Canyon Lineament to be aided in maintaining 
itself by being parallel to the direction of minimum com­
pressive stress. Such is the case, it is puzzling why 
offsets, such as a displacement of the Sierra Nevada escarp­
ment, do not occur along the Kings Canyon Lineament.
SUMMARY
A major transcurrent linear feature across central 
California, the Kings Canyon Lineament, is revealed from
82'
LANDSAT imagery. The N75°w trend of the lineament is 
oblique to the northwesterly orientations of the Coast 
Ranges, San Joaquin Valley, Sierra Nevada, and southwest­
ern Basin and Range province.
The Kings Canyon Lineament appears as an alignment 
of geomorphic features. A strip of non-irrigated fields 
across the central portion of the San Joaquin Valley, the 
linear Kings River-South Fork-Bubbs Creek drainage in the 
Sierra Nevada, and the ridges separating Saline and Pana- 
mint Valleys stand out most prominently on LANDSAT imag­
ery. Other segments of the lineament are more ill-defined.
No lateral displacements across the Kings Canyon 
Lineament have been identified. However, various struc­
tural elements are oriented parallel or subparallel with 
the lineament along its trace. The transverse nature of 
these structures suggests a possible genetic relationship 
with the Kings Canyon Lineament. A possible correlation 
between the lineament and mineralization is noted.
The origin of the Kings Canyon Lineament seems to be 
related to the middle to late Mesozoic collision of the 
Farallon and American plates. Transform faulting resulted 
in left-lateral ridge and possibly trench displacements 
along generally east-west trends. The Mendocino and Murray 
fracture zones are remnants of these transform structures 
and extend into the continent as the Mendocino Linear Sys­
tem and Transverse Ranges. Other Mesozoic structures
which parallel the Kings Canyon Lineament, such as the 
left-lateral Darwin tear fault and several faults in the 
Rae Lakes area, may have developed as a response to trans­
form shear.
The possibility that the Kings Canyon Lineament rep­
resents an extension into the continental plate of a Meso­
zoic transform structure is suggested. This proposed 
model is consistent with the lack of observed offset along 
the lineament. It has been suggested that the Kings Canyon 
Lineament may represent a continental extension of the 
Pioneer fracture zone. About 100 miles separates lati­
tudinal extensions of the Pioneer fracture zone and Kings 
Canyon Lineament. However, there is a lack of correlation 
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